Introduction
Rates of substance use for girls are approaching and, in some instances, surpassing rates for boys (National Center on Addiction and Substance Abuse, 2006) . Teenaged girls use more illicit prescription drugs, inhalants, and methamphetamines than teenaged boys, and girls' alcohol consumption patterns are similarly closing the gender gap (Embry, Hankins, Biglan, & Boles, 2009; Newes-Adeyi, Chen, Williams, & Faden, 2007; Office of National Drug Control Policy, 2007) . Contrary to recent trends, American girls are not reducing their cigarette use (Wallace et al., 2003) . Once girls start using harmful substances, they are more likely than boys to become dependent (National Center on Addiction and Substance Abuse, 2003) .
Health risks from substance use also differ by gender. Tobacco and alcohol use are associated with eating disorders among girls (Weiss, Merrill, & Gritz, 2007) . Drinking and marijuana use by girls increases the likelihood of their having unprotected sex (Hoggart, 2006) . Girls who use substances are not only vulnerable to unintended pregnancy, STIs, and HIV infection, but also to sexual assault and date rape (American Medical Association, 2004; Waller et al., 2006) . To reverse these disquieting trends, gender-specific approaches are needed to prevent substance use among adolescent girls.
Investigators have begun to address this need, and the resulting programs show potential (Elliot et al., 2008; Schinke, Di Noia, Schwinn, & Cole, 2006; Schinke & Schwinn, 2005; Weiss & Nicholson, 1998) . Still lacking, however, are gender-specific approaches grounded in theory, supported by longitudinal data, and designed to reach girls in a user-friendly, inexpensive manner (Wetherington, 2007) .
Computer-based interventions offer promise for the development of such approaches (Elliott, Carey, & Bolles, 2008; Portnoy, Scott-Sheldon, Johnson, & Carey, 2008; Prokhorov et al., 2008) . Holding particular attraction for technology savvy adolescents, computer A C C E P T E D M A N U S C R I P T
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Preventing Substance Use -Page 4 interventions let users access and navigate program content at their own pace. These interventions also permit developmentally and culturally tailored audio, animation, graphics, and video. Protocol fidelity, portability, ease of use, low variable costs, and data storage are added desirable characteristics of computer-mediated programs.
Conducted in 2006 -2008, the present study sought to exploit the advantages of computer-mediated prevention programming for reducing substance use among adolescent girls. Informed by family interaction theory, the program focused on reducing risk factors and, concurrently, on building protective factors associated with the prevention of smoking, drinking, and illicit drug taking by adolescent girls (Brook, Brook, Gordon, Whiteman, & Cohen, 1990 
Participants
Recruited through advertisements posted in local newspapers, online, in subway trains and buses, and broadcast on the radio, study participants were 591 pairs of adolescent girls and their mothers from New York, New Jersey, and Connecticut. Girls and mothers who responded to the advertisements were screened on three eligibility criteria: 1) both members of A C C E P T E D M A N U S C R I P T
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Preventing Substance Use -Page 5 the mother-daughter dyad needed to commit to study participation, 2) girls had to be 11, 12, or 13 years of age, and 3) girls and mothers needed private access to a personal computer. For study purposes, girls' "mothers" included not only their biological mothers, but also women who assumed the mother role -e.g., aunts, grandmothers, stepmothers, and legal guardians. Once enrolled, each study participant was provided a username and password and directed to the study website. There, participants completed online self-administered baseline measures. Mother-daughter dyads were then randomly divided between intervention and control arms, with more dyads assigned to the control arm owing to the disproportionate likelihood of these participants leaving the study prematurely. Intervention-arm girls and mothers received a nine-session, computer-delivered substance use prevention program.
Control-arm girls and mothers received no intervention. All participants completed online postintervention and 1-year follow-up measurements.
After control-arm participants completed outcome measures at each data collection occasion and after intervention-arm participants completed the entire intervention program and outcome measures, each girl and each mother received an incentive. Distributed online as coupons or gift certificates for merchants of participants' choosing, individual incentives at the three measurement occasions were respectively valued at $20, $25, and $30.
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Measures
For girls and mothers, baseline, post-intervention, and follow-up measures were composite questionnaires comprised of scales from extant instruments. Primary outcomes for the study were assessed by scales asking girls to report their use of cigarettes, alcohol, marijuana, and prescription and over-the-counter drugs for nonmedical purposes over the past 30 days ( 
Intervention
Guided by family interaction theory, the intervention program aimed to reduce girls' substance use through mother-daughter interactions. The program helped mothers learn to better communicate with their daughters, monitor their daughters' behavior and activities, build their daughters' self-image and self-esteem, establish rules about and consequences for substance use, create family rituals, and refrain from communicating unrealistic expectations. In
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Working together in their homes and at times convenient to them, mother-daughter dyads interacted with the program's nine sessions. Though participants were advised to complete one session per week, completion time varied somewhat. On average, participants required roughly 45 minutes to complete each intervention session. Session content was delivered by voice-over narration, skills demonstrations, and interactive exercises for mothers and daughters to complete jointly.
In an illustrative session, girls and mothers learned about managing their moods and Of the 252 mother-daughter dyads assigned to the intervention arm, 244 (96.8%) completed all program sessions. And, of the eight dyads that failed to complete the entire prevention program, two dyads finished only one session, two completed two sessions, two completed three sessions, one finished four sessions, and one dyad completed five sessions.
Demographic and available outcome data did not differ between mother-daughter dyads who completed the program and those who did not.
Statistical Analysis
Baseline measures between intervention and control arms were compared with t tests for continuous variables and with Χ 2 tests for categorical variables. Adjusted for covariates of girls'
and mothers' age, ethnic-racial group membership, and household composition, generalized
estimating equations (GEE) tested between-arm differences for repeated measures outcome variables (Zeger & Liang, 1986 ). Short-term intervention effects were tested by modeling differential change between arms from baseline to post-intervention. To examine overall intervention effects, GEE analyses were repeated across baseline, post-intervention, 1-year follow-up measurements. GEE analyses yielded the Wald Χ 2 test statistic. The data were analyzed with SPSS 16.0 software.
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Results
At baseline, the intervention arm contained more White girls and the control arm had more Black girls (Χ 2 = 40.27, 4df, p < .0001). Intervention-arm girls reported better baseline patterns of communication with their mothers than control-arm girls (t 2 = -2.25, 583df, p < .05). Girls' mothers were older in the intervention arm than in the control arm (t 2 = -2.1, 590df, p < .05).
More control-arm mothers were heads of single-parent households, whereas more interventionarm mothers were in two-parent-headed households (Χ 2 = 10.29, 1df, p < .001). Rates of girls' lifetime substance use did not differ between arms for cigarette smoking, drinking, marijuana use, and use of prescription drugs for nonmedical purposes.
At post-intervention and 1-year measurements, respectively, 9 and 50 mother-daughter pairs prematurely left the study. Girls who attrited prior to 1-year follow-up did not differ from nonattriters on measured baseline demographic and available outcome variables. Table 2 At baseline, girls' 9.4% rate of 30-day alcohol use was slightly higher than the national average rate of 8.7% for comparably aged youths (Substance Abuse and Mental Health Services Administration, 2008). By this same comparison, 30-day rates of girls' tobacco and marijuana use (1.5% and 1.9%) were lower than the respective national rates (5.4% and 3.6%).
Summarized in
Prescription drug use in our sample of adolescent girls, however, was reported at twice the national rate (7.1% vs. 3.4%).
Over time, girls in both arms increased their cigarette, alcohol, and marijuana use and their intentions to smoke, drink, and use illicit drugs in the future. Due to these increases, differences between arms on girls' reported 30-day substance use are notable. Baseline to 1-year follow-up increases in cigarette, alcohol, and marijuana use for intervention-arm girls were more modest than those for control-arm girls. Whereas nonmedical use of prescriptions rose for girls in the control arm, girls in the intervention arm reported less prescription drug use from baseline to 1-year follow-up. Across the sample, rising rates of substance use implicate developmental effects, given that most girls were approaching age 14 years by time of follow-up. The early teen years are a time of experimentation for adolescents.
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The study's limitations include reliance on self-report data, a relatively short follow-up period, and a modestly-sized sample from the American Northeast. Potential confounds of between-arm baseline differences were mitigated by analytic adjustments using girls' and mothers' demographic characteristics. Indeed, more positive 1-year follow-up differences for intervention-arm participants on 12 of the 16 outcome variables imply that completion of the prevention program exerted salubrious effects on girls and mothers beyond any preexisting within-arm circumstances.
The study's strengths may outweigh its weaknesses. The research adds knowledge on how prevention science can address substance use risks among adolescent girls. Engaging mothers increased the likelihood of tapping a potential source of bonding, positive social support, role modeling, and shared problem solving (Boyd, Ashcraft, & Belgrave, 2006) .
Delivering intervention by computer may have overcome barriers to enrolling and capturing the attention of busy families -a number of which were headed by one parent. The computer approach was designed to encourage frank discussions about substance use in the privacy and comfort of participants' homes. In these discussions, girls were encouraged to disclose problems and mothers were urged to offer constructive guidance, gained in part from the prevention program. The significance of computer-based and family-oriented intervention approaches is great as more investigators explore this line of gender-specific substance abuse prevention programming.
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